Objective: to identify sociodemographic, behavioral and health changes in a follow-up of participants in the health survey EpiFloripa Idoso. Methods: this is a population-based longitudinal study with elderly individuals in Florianópolis-SC, Brazil. Results: 1,702 elderly individuals were interviewed in 2009-2010 and 1,197 in 2013-2014 (response rate: 89.1% and 70.2%, respectively); among followed-up individuals, most of them remained with a partner (53.4%), living with other people (76.0%), not working (78.0%), with positive health perception (44.0%), not using the Internet (67.5%), not smoking (57.5%), not consuming alcohol (53.3%), not physically active (56.3%), consuming <5 servings of fruits/vegetables (57.3%), independent (60.5%), overweight (47.0%), with negative screening for cognitive impairment (69.4%), with no depressive symptoms (72.0%) and not having suffered falls (60.6%). Conclusion: most elderly did not show significant changes in their sociodemographic, behavioral and health characteristics; the need to rethink more effective actions to improve the elderly health stands out.
Introduction
The accelerated process of population ageing observed in Brazil from the 1960s 1 brought an important impact on society. Especially on health care, this impact is not restricted to increased morbidity among the elderly, it also implicates a reduction in physical function and independence of these people in the development of their daily activities. 2 Identification and understanding of the determinants and etiological factors of ageing healthy -whether related to conditions and socioeconomic inequalities, individual characteristics (biological, psychological, genetic) or behavioral, physical environment, access and use of health services including , cultural and gender differences 3 become essential to subsidize the planning of health care policies for the elderly population.
The extension of existence can only be considered a human achievement as far as it adds quality to the additional years of life, even for individuals who have some degree of weakness or disability, or that require some kind of special care. 3 As the political framework "Active Aging" highlights, actions aimed at elderly population should enhance health, personal safety and continuous participation of the elderly in social, economic, cultural, and civil issues as a whole. 3 Under this principle, it is important to undertake longitudinal research with the elderly, outlined in order to enable causal inference, in addition to checking the individual changes, and follow the evolution of ageing. 4 The results of such studies can assist the development of health policies for the elderly. 3 In such a context, it was proposed a research project to evaluate, and monitor the health conditions of the urban elderly population of Florianópolis city.
The objective of the present study was to identify sociodemographic, behavioral and health changes in a follow-up period of participants in the health survey EpiFloripa Idoso.
Methods
Data from this study are related to the project "Health Conditions of the Elderly in Florianópolis", named EpiFloripa Idoso (www.epifloripa.ufsc.br). This is a longitudinal, population-based and household study, conducted with elderly (60 years or more) residents in the urban area of Florianópolis city, Santa Catarina state, Brazil. The baseline data collection of the study took place from September 2009 to June 2010; and the follow-up, from November 2013 to November 2014.
Florianópolis is the capital of the State of Santa Catarina and lies on the coast. According to the Census of 2010, the city's population was of 421,239 inhabitants, 11.4% of them were 60 years old or older. 5 With a local human development index (IDHM) of 0.847 in 2010. 6 Florianópolis is in third position amongst the Brazilian cities, and the first amongst the capitals, at a high level of human development.
The estimate size of the sample was carried out with Epi Info version 6.04, based on the calculation of prevalence, according to population size parameters (44,460), confidence level of 95%, unknown prevalence of the phenomenon (50%), sampling error (4 percentage points), effect of sample design (estimated at 2), plus 20% for estimated losses and 15% for association studies. This resulted in a minimum sample of 1,599 individuals. As a result of the effect of design and financial availability, the sample was expanded to 1,911 elderly people.
The selection of the baseline sample was performed by clusters, in two stages: first, the census tracts, and second, the households. In the first stage of selection, from 420 urban census tracts of Florianópolis, 80 were drawn systematically, which corresponded to 8 tracts from each decile of average monthly income of the head of the family according to data from the Brazilian Institute of Geography and Statistics (IBGE), (R$192.80 -R$13,209.50). In the second stage, the households were drawn. To this end, the amount of households, and the record of permanently occupied residential addresses (excluding business addresses, abandoned buildings etc.) were updated. The number of households ranged from 61 to 725. In order to reduce the coefficient of variation from 52.7% (n = 80 tracts) to 35.2% (n = 83 tracts), we performed the grouping of small tracts, according to geographical location, related income decile, and the subdivision of very large sectors. According to the 2000 Census, the average number of Identification and understanding of the determinants and etiological factors of ageing healthy become essential to subsidize the planning of health care policies for the elderly population.
residents per household in Florianópolis amounted to 3.1; and the age group of interest, approximately 11% of the population, leading to one elderly in every three households, per census tract, on average. Thus, we estimated a visit to 60 households per tract, which were drawn systematically from the list of generated addresses after updating the households per sector, to found 20 elderly people.
Institutionalized elderly (residing in nursing homes, hospitals, prisons) were excluded from the baseline; and from the follow-up, those identified by the study as duplicated (erroneously registered twice in the database), and those with incompatible age participating in the study (an individual with less than 60 years old, interviewed in the baseline by mistake).
In these two parts of the study, the losses corresponded to the elderly not located after four visits in different periods; and the refusals when expressed in person, after a visit to the household and an attempt to interview. During the follow-up, the elderly who had moved out from town or were admitted to hospitals were also considered losses.
The fatalities were identified by the database of the Mortality Information System of Santa Catarina state. We included all death that occurred notified from 2009 to 2013, at the beginning and at the end of the cycle of interviews of the follow-up, with 2014 updated data preview through probabilistic linkage of records 7 by the OpenRecLink® (http://reclink.sourceforge.net/). After excluding deaths, we sent letters to elderly citizens, informing them about the new interview, and conduct the telephone contact to update the registration data; and when this communication was not possible, the team sought to update the register via InfoSaúde System (health system of the municipality), social networks, phone book, contact with neighbors, relatives and/or friends.
Data were collected through face-to-face interview applied by previously trained interviewers, with the aid of Personal Digital Assistants (baseline) and netbook (follow-up). In standardized questionnaires we used, preferably, validated instruments, and tested in pilot studies applied along the 99 individuals in the baseline, and 76 individuals on the follow-up. Data consistency was checked weekly; and quality control, conducted by the application, by telephone, of a questionnaire reduced to approximately 10% of respondents, randomly selected. The reproducibility of the questions presented satisfactory to good concordance (at baseline, Kappa index between 0.6 and 0.9; and at follow-up, between 0.5 and 0.9).
The variables described below refer to data collected at baseline and at follow-up. The sociodemographic characteristics considered were the following: -sex (female; male); -age (in years: 60 to 69; 70 to 79; 80 or more); -family income per capita in minimum wages (MW) at the time of the interview 8 (≤ 1 MW; 1 to 3 MW ; >3 to 5 MW; >5 to 10 MW; >10 MW); -education level (without formal education level; 1 to 4 years; 5 to 8 years; 9 to 11 years; 12 or more years); -family arrangement (living accompanied; living alone); -marital status (married; single; divorced; widowed); -respondent (elderly; informant); -existence of caregiver (no; yes); -paid work, at the time of the interview (no; yes); and -self-rated health (very good; good; average; poor; very poor). The behavioral characteristics considered were: -Internet use (no; yes); -smoking (never smoked; former smoker but stopped; smoker); -frequency of alcohol intake, defined by the first three questions of the Alcohol Use Disorders Identification Test (AUDIT) 9 (never [never consumes alcoholic beverages]; moderate [consumes up to a dose of alcohol in an ordinary day and never consumes 5 or more drinks on a single occasion]; high [consumes more than 2 doses in a normal day or 5 or more drinks on a single occasion]); -leisure-time physical activity (International Physical Activity Questionnaire) 10 -falls in the last year (no; yes); and -morbidities (none; 1 to 2; 3 or more)
The following self-reported diseases were also investigated, independently: -back pain (no; yes); -arthritis or rheumatism (no; yes); -diabetes (no; yes); -cancer (no; yes); -bronchitis or asthma (no; yes); -hypertension (no; yes); -cardiovascular disease (no; yes); -stroke or cerebral infarction (no; yes); and -kidney disease (no; yes)
We evaluated the changes between the two parts of the study (2009-2010 and 2013-2014) concerning sociodemographic, health behaviors, and health conditions variables, checking how many elderly people had remained in the same category of the baseline, and when they had moved -and to which category they had moved.
In the analysis, we considered the design effect and the sample weights. Data were presented in absolute and relative frequencies (%) and confidence intervals of 95% (CI95%). We used Pearson's chi-square test for comparison between the losses/refusals, interviews, and deaths, and established the value of statistical significance in 5%. All analyses were conducted by the software Stata/SE 13 for Windows (Stata Corp., College Station, United States of America).
EpiFloripa Idoso has been approved by the Ethics Research Committee with Human Beings (CEPSH) at the Federal University of Santa Catarina (UFSC): the baseline, under the Protocol no. 352/2008, on December 2008; and the follow-up, under the CAAE 16731313.0.0000.0121, on July 8th, 2013. All respondents were given the necessary explanations on the research procedures, before they were asked and decided to participate in the study, by signing the Free Informed Term of Consent.
Results
We interviewed 1,705 elderly people in the baseline (response rate of 89.1%). In the follow-up, 1,197 were interviewed (response rate: 70.2%), 217 died, 162 represented losses, and there were 129 refusals, 3 were excluded, 2 due to duplicity and 1 due to age incompatible on the baseline. The median age of the baseline respondents was 70 years old (age range: from 60 to 104); and the median age of the follow-up, 73 years old (age range: from 63 to 107). Table 1 presents sociodemographic characteristics and self-rated health samples of the baseline and follow-up. The two assessments involved, predominantly, female, age up to 69 years, income from 1 to 3 minimum wages, 1 to 4 years of study at school, living accompanied, married, no caregiver, not working, and evaluating their health as very good/good.
Still on Table 1 , the distribution of the elderly people interviewed, loss/refusals and deaths during the followup can be observed. It was not observed statistically significant differences regarding the status of the follow-up according to sex, family income in minimum wages, family arrangement, smoking, cardiovascular risk, column or back disease, arthritis or rheumatism, cancer and hypertension. The proportion of respondents was significantly lower (and the proportion of deaths was significantly higher) for elderly with higher age, less educated, widowed, whose interviews were answered by informants, having a caregiver, who did not work anymore, with poor selfrated health, which did not use the Internet, who did not consume alcohol, inactive, consuming less than 5 servings of fruits and vegetables per day, with low weight, depending on others for 4 or more activities of daily life, with positive screening for cognitive deficit, with depressive symptoms, who had suffered a fall in the previous year, with the highest number of morbidities, who reported diabetes, bronchitis or asthma, cardiovascular disease, stroke or cerebrovascular accident, or kidney disease.
Regarding the conditions observed between baseline and follow-up, presented in Table 2 , most remained with companion (53.4%), remained living accompanied (76.0%), remained not working (78.0%), with positive self-rated (45.0%), not using the Internet (67.5%), not smoking (57.5%), not consuming alcoholic beverage (53.3%), physically inactive (56.3%), with fruits and vegetables consumption of <5 servings per day (57.3%), overweight (47.0%), without dependency (60.8%), with negative screening for cognitive deficit (69.4%), without depressive symptoms (72.0%), and without falls in the previous year (60.6%).
We observed changes in some of the variables, especially the morbidities: 40.0% of the elderly developed one or more diseases. About 14.6% of the elderly have changed their work status and 15.2% began to have positive health self-perception, 16.8% became physically inactive, 17.2% began to consume >5 servings of fruits and vegetables per day, 8.2% began to use the internet, 10.2% began to have positive screening for cognitive deficit, 8.1% ran into suspicion of depression, and 21.1% fell. Besides, regarding the first reply recorded in the baseline research, 24.8% of the elderly reported, at the time of follow-up, fewer diseases, 10.6% had come to evaluate their own health as worse, 11.2% had become physically active, 24.3% had reduced the consumption of fruits and vegetables, 9.8% began to consume alcohol, 5.8% no longer presented positive screening for cognitive deficit, and 9.3% no longer reported dependency in activities of daily life.
Discussion
Based on the results, it was possible to observe that, after four years of follow-up, most of the elderly did not present major changes in their sociodemographic, behavioral, and health characteristics, with the exception of the number of morbidities. Overall, more than one third of the assessed sample developed one or more chronic diseases between the baseline and the followup of the study, whilst 24.8% reported fewer diseases.
In longitudinal studies like this, the design and the conducted analysis show a tendency of increase in the occurrence of diseases, and conditions related to the population aging. Thus, the increase in prevalence of chronic non-communicable diseases (NCD) was expected, since this is a condition inherent to the aging process, related to anatomical, physiological, and functional aging changes (e.g. weight reduction and cerebral blood flow), and with the increase of physical inactivity, unhealthy diet and overweight. 17 We highlight that, in spite of having found a reduction in the number of self-reported NCD between some of the elderly, the increase in number of those morbidities was over 40.0%.
It was also possible to observe the preservation of the high percentage of elderly with daily fruit and vegetable consumption fall short of the recommendations of the World Health Organization (WHO), 11 in addition to their report of being inadequately active and, most of them, being overweight. As noted by WHO, 11 most cases of chronic diseases would be possible to present through the adoption of some measures, such as a regular combined consumption of fruits and vegetables more than five servings/day, a regular practice of physical activity, and a reduction in weight.
Despite these recommendations and the existence of other measures in Florianópolis, such as the Floripa Ativa Programme, 18 focused on health promotion and prevention of chronic degenerative diseases among residents of the city, the results of this study indicate that such initiatives may still be insufficient for the elderly population. The concern with that scenario is justified: at higher ages, the NCD exert important deleterious impact on health, reducing functional and cognitive capacity. 19 Regarding the dependency on performing daily life activities, the proportion of elderly people with independency was the highest, from the first to the second evaluation. We believe that a possible explanation for this finding is in survival bias, since the disability was associated with increased risk of mortality and, thus, may have reduced the share of elderly people with dependence due to death. 20 Mortality among elderly people with dependence on 4 or more activities was 25.8%, compared to 3.6% among those without dependency. 20 Moreover, the percentage of elderly people who become dependents (11.2%) was very close to the same percentage of whom were no longer dependents (9.3%), featuring a balance in this status changing.
Though most respondents reported not using the Internet, the proportion of those who make use of this communication tool has risen 8.2%, indicating that this population lives a digital inclusion process. Other inquiries shows that elderly Internet users maintain a healthier lifestyle, 21, 22 demonstrating enhanced cognitive 23 and functional 21 capacity.
The positive self-rated health increased by 15.2%, and 44% of the elderly kept this perception, a fact that may have contributed to their higher independence and autonomy. 24 Internet use provides digital inclusion, especially important for the elderly, which may reflect positively on the adoption of healthy habits, 22 higher self-esteem, greater self-confidence and mental health benefits, 25 contributing to health maintenance and/ or improvement.
Especially in terms of mental health, most of the respondents remained without cognitive deficit and without suspicion of depression, between both evaluations. Similar results were observed in longitudinal research on the elderly in the city of Juiz de Fora, Minas Gerais state, 26 in which most of them remained free from depressive symptoms after 16 months of follow-up. Nevertheless, it is worth noting that 8.1% of the elderly began to show symptoms of depression, and 10.2% began to present possible cognitive deficit, between the baseline and the follow-up of the study. Such results raise the attention of public managers and health professionals, and the need for clinical investigations aiming early diagnosis of both conditions, seeking to avoid the negative impact of these diseases on the quality of life of the elderly population.
Falling have also been a source of much concern for global public health, as its prevalence tends to increase with age, and its consequences assume greater significance. 27 Although most of the elderly have not mentioned falls during the assessments of this study, 21.1% began to suffer these accidents. Regardless of institutions, such as WHO and the Ministry of Health, have been addressing this issue, the number of falls among the elderly has increased. 27 The design and implementation of more effective action strategies, educational and informative campaigns in different areas of the community, may suit a democratization of prevention, planning and construction or adaptation of accessible environments not only for the elderly but also to the general society. A good example of these actions is the Health Handbook (Caderneta da Saúde), 18 distributed by Capital Idoso from Florianópolis, with various instructions on healthy habits, including measures for preventing falls.
Population aging and the development of NCD represent a new challenge to health managers. Being long-term diseases, they raise the demand for care and treatments, further increasing spending on health services, and produce a high socioeconomic impact. In Brazil, these diseases constitute one of the major health problems and several actions are being developed, 11, 18, 28, 29 in all spheres of Government, in order to alert about this issue, proposing discussions and eventual changes in the policies of Governments. Measures of NCD prevention and health promotion, in order to avoid or delay the manifestation of these diseases symptoms, may reduce satisfactorily public health spending. 30 In this sense, intervention measures aimed at identifying preventable and/or treatable causes for non-communicable chronic diseases should be a priority to governmental actions of collective nature, as an effective means to reach the healthy aging of the country's growing elderly population.
Among the positives aspects of this investigation, we highlight the type of study (population-based cohort) and the sampling design (probabilistic sample). Initially, EpiFloripa Idoso Health Survey was designed as a cross-sectional study, but due to its research potential it has been transformed into a cohort with a follow-up of three to four years. Currently, coordinators and members of the involved group plan to continue the follow-up study, maintaining the same time span as default.
A limitation of the study worth highlighting was the possible recall bias in self-reported information, especially when data are collected by means of interviews with elderly people. We also stress the possibility of selection bias, given the non-evaluation of the elderly Life and health conditions among elderly hospitalized during the follow-up, who possibly were in worse health conditions. Regarding the losses, less than 10% of the elderly were considered follow-up losses; a rate considered low in studies with this type of design. It is important to remember that the sample calculation considered a 20% increase for losses, in anticipation of its occurrence.
The results found should arouse the attention of public managers and the need to rethink actions aimed at improving the health of elderly people who have maintained and/or negatively altered their conditions (those inadequately active, with unhealthy diet, overweight), as well as the importance of promoting measures for maintenance and/or expansion of the positive conditions (positive self-rated health, no smoking , which do not consume alcohol, no functional dependency, no cognitive deficit, no depressive symptoms, and no falls' reports).
As the demographic, behavioral and health profile of the Brazilian population has been suffering changes over the past 40 years, and that in this scenario the health care of the elderly is one of the most important challenges for the Brazilian society in the near future, the results of this research can contribute to the scientific basis, development and improvement of governmental actions of health promotion, prevention and treatment of diseases, individual and collective strategies aimed at the main needs of the elderly of Florianópolis and of Brazil.
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